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SUMMARY: Standardized respiratory disease questionnaires (ATS- 
DLD-78-G) were completed by the parents of 4,071 children 5 to 14 
yr of age, and risk factors for respiratory symptoms were evaluated 
by logistic analysis. Younger age, male sex, and lower 
socioeconomic status (SES) were independent risk factors for most 
respiratory symptoms and illnesses. All respiratory outcomes were 
significantly more prevalent in children with a physician's 
diagnosis of asthma. Asthma was more prevalent in male (4.5%) 
than in female (2.8%) children, and the greater prevalence of most 
respiratory symptoms in males did not persist in children with^ the 
same asthma status. Children whose questionnaires were completed 
by their fathers were reported to have significantly fewer 
respiratory symptoms than children with mother-completed 
questionnaires. We postulate that fathers underreport symptoms 
for their children. A positive parental history of allergy or 
respiratory illness was an independent predictor of respiratory 
symptoms and illnesses in the children. Chest illness before 2 yr 
of age and^ chest illness in the past year showed a significant 
positive linear trend with the number of parental smokers, and 
these effects of passive smoking were confirmed in^ the logistic 
analysis. The use of gas cooking stoves, inversely associated 
with SES, was not an independent risk factor for any respiratory 
symptoms or illnesses. 


Source: https://www.industrydocunnents.ucsf.edu/docs/qnyxOOOO 
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Introduction 

Smcf the 1960s, a few large popuia* 
tioD-based studies have bees peiformed 
in the United Sutes and other countries 
to ntaminr the epidemiologic aspects 
of childhood respimory disease (1«^. 
These investigadocs have often been 
designed to assess the effects of specific 
environmentaJ e:tposures such as ambi^ 
ent air pollution (1, 5). In this repaid, 
children as study subjects have several 
advantages over adults. They may be 
more susceptible to enviromnentai poU 
lutanu than adults, and the outcome 
measures of interest are not affeoed 
by dgaietu smoking and occupation. 
Children can also be readily examined 
in large numben through their schools. 
The hypothesis that childbood faoon 
may iiifluence the development of 
chronic respiratory disease has pro* 
vided addidonaJ impenis for invesnga* 
tions of children (7). 

Barrien to the p^ormance of such 
snidies have included the lack of a stan* 
dardized questionnaire and the diffi¬ 
culty of obtaining valid histories from 
children or their parents. In 197S, a 
standardized respiratory questionnaire 
—the American Thoradc Sodety, Divi- 
fiOD of Lung Diseases Quesdonnaire 
(ATS-DLD-7S-C) for children-be- 
came available as a result of the Epi¬ 
demiology Standardizarion Riojea of 
the American Thoradc Sodety (8). 
This type of survey instrument should 
fadlitate study of the natural history of 
respiratory illness in children and oaJ- 
uition of the effects of esvironmental 
ctposures. The use of a standardized 
quesdonnaire will also allow compari¬ 
son of results among different study 
populadons. 

This report is based on data from a 
study of air poUudon health effects in 
the Chestnut Ridge regioD of PennsyK 
vania (9). One component of the study 
was a respiratory prevalence survey of 
4,071 first ihrou^ sixth grade childreiL 
The ArS-DLD-78-C quesdonnaire was 

10U 


completed by parents, and the children 
performed spiromruy in the school 
This report provides resuiu from the 
use of this new quesdonnaire in a large 
population of childrem We have used 
the quesdonnaire responses to describe 
the prevalences of respiratory symp¬ 
toms and illnesses, Addidonaily, using 
a muldvariate technique, we have eval¬ 
uated the effects on respiratory symp¬ 
tom prevalences of host factors, envi¬ 
ronmental oeposures, and potential 
sources of reporting bias. 

Methods 

Study Ana 

The study area is as approxisately 7CX) 
square kilometer secdon of the Chesmut 
Ridge regioGU a t«»graphie fearure is west¬ 
ern Pmnsylvanii that exce e ds the study 
bouodaries. The area is 150 kilometers cast 
of Pituburgh and consisu of the lower half 
of ladians Counry and pans of Armstroog 
and Westmoreland counties. The region is 
predominantiy rural and there are numer¬ 
ous underground coal mines and 4 large 
coal-fired eieccridry geseratihi planu with¬ 
in the area. 

Study PopuJaiion 

AJ] public school districts within the study 
area agreed to panidpaie in the study. 
Fbunees schools were seleoed from the 


publicAchool districts to provide even g:. - 
graphic and age coverage of children in iKr 
area. The schools were grouped mio nonh > 
cm, middle and southern thirds of the 
study area, which approximated low, medi¬ 
um, and high air poUudon regions, respec¬ 
tively. One or two schools were then sdeoed 
ax random from each geographic area for 
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ttstmg m each third of the tesiini period. 
Ail tcAiiii WES complesod betw eep February 
aad May 1979. 


Questionnavr T^Ani^ue 
The AJS*DLB*7S-C childres’t quesdon* 
uaiie (S) Eod a consent form were tent to the 
pansxu of all children in Grades 1 through 
6 m the tariet schools. Each child with a 
completed questionnaire and consent form 
performed spirometry tf school in a sta 2 >- 
dard matinex. The questionnaire includes 
questions on demofrmphk data, household 
environmesiaJ cxposuicsi, rcspiniory lymp- 
toms azuJ illnesses* aBerpes^ and paienu* 
history. The panmtaJ history includes ques> 
dons on education* occupadoxi* smokins, 
and respiratory illnesses for the mother and 
ftther. 

Aji iBterviewer>id min ylsieitd quesdon- 
naire on smokini hahiu was completed at 
school by each child in Grades 4 through L 
The interview was conduaed away from 
teachoT other children. Cigareste 
smokixig by children was defined as **havihg 
ever smok^ 5 or more dgarmes and cur* 
rently smoking.* 

Vit major respiratory symptoms were 
coasidered present when posidve responses 
a^rt fives to the foQowmg questions: 

Chronic cough: *T>oa be/sbe cough on 
icost days (4 or more days/wk) for ns much 
as 3 months of the year?” 

Quonie phlegm: "Does this child seem 
congested or bring up phlegm* sputum or 
mucus from his/her ^est on most days (4 
or more days/wk) for as much as 3 months 
a year?" 

Persistest wbeeae Posidve response to A 
and B andl/or to C of the foUowmg series of 
quesdoQs: "Docs this child's chest ever 
sound wheezy or whistling: A. When hc/she 
has a cold? E Occasionally apart from 
colds? C Mon days or nighu?" 

We considered the respiraijory disease his* 
tory of either parent to be posidve if an af* 
finnadve response was given to eitber of the 
quesdoDs: "Has a doctor ever said be/sbe 
had bronchitis? emphysema?" A positive 
parent's allergic history was defined as a 
posidve response to doaor*^gnosed asth¬ 
ma or hay fever in either parmL 


ocespationaJ groupings. The higher of each 
parcni’s education or occupation scores was 
used as the SES value for that parent. For 
the bousehoid, the higher of the SES scores 
of the parenu was used. The household 
scores were then ranked and divided into 
quiadles to provide SES strmu V (lowest) 
through I (highest). 

iwiriA] analyses were done with cmplc 
frequency distribudons and oots tabula¬ 
tions. Poiendal risk faoon were then tested 
as pRdicmrt of symptom occunence a a 
muldpk logisdc regresson analysis (IIV 
Risk factors were evaluated in a stepwise 
lashioo with the best prediedve model com¬ 
posed of variables signifloun at p < Ck05. 
All independent variables were categoricaJ 
and simd/ied as follows: set (M, F); age 
(5*9,10-14); cooldni stove fuel (gas* dec- 
trie* or other); SES G U, m* IV* aisd V); 
maxemal PTiQking (current* cat* and never); 
history of respiratory disease in either par¬ 
ent (y^ no); history of lUerpc disease in 
cither parent (yes* no); person completing 
the quesdonnaire (mother, father* or other). 

Raautts 

Symptom and lUntss Pnrvo/kncr 
Qoesdomiaires were compleitd for 
4*071 childrcs (uble 1). The combined 
me of failure to murn questionnaires 
and of parent refusal was 7.07s with no 
significant difference over the crude 
strata of air pollution areas Oow* 7.07s; 
xnetfium, 7J7o; high, 6-37e; xJ • 
p » 0.19). Fifty-three pcrccni of the 
children were male* and the mean age 
was 9.4 yr (range, 5 to 14 yr) (table 1). 
Ninety-eight percent of the children 
were whiu (n* 3,985), closely rtflea* 
ing Census Bureau data for the rtgiom 
"Nonwbite children were included in the 
analysis. Thirry-threc pcrccni of the 
families were in the high SES (1 and II), 
417i in the middle SES (III), and 25^ 
in the low SES (TV and V). 

Persistent wheeze and chronic cough 
were the most commonly reported 


TAfiUE 1 

AGE DtrmiBimoN of childrens 
sample population* 
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symptoms (table 2), but the prevalence 
of all mspiiaiory symptoms was less 
t bmn lOTi. Most symptoms and illnesses 
were less frequent in the older age 
group (uble 2): (Thronic cough and 
chronic phlegm were reponed signifi* 
cantly less often for older compared 
with younger females, but a similar 
panem was not present in males. In 
concrasu the prevalence of peisisteni 
wheeze declin^ significantly with age 
for both sexes. The prevalence rates for 
both sexes of bronchitis, a history of 
chest illhess before 2 yr of age, and 
chest Elness in the past year were lower 
in the older age groupi, but no consis¬ 
tent assodatioD was present for age and 
ever-diagnosed asthma, hay fever, or 
pneumonia. 

Ail symrnoms and illnesses were sig* 
niflcantly more frequent in children 
with a current or previous physician 
diagnosis of asthma (table 3), The prev¬ 
alence of asthma was greater in xnaies 
(4J7i) than in females (2.67i). How¬ 
ever, when asthmatic and nonasthmanc 
children were considered separately, the 
prevalence of all respiratory symptoms 
evaluated was not affected by the 


TABU 2 


X>aUi Analysis 

The we of a parcnt-completfid quesdoo* 
Baire resulted in a varying number of miss- 
ing rtsponsei. For the symptom and Qloeu 
questioiu* the range of miuiDf responses 
was 0.4 to 4.8More information was 
missing for hems reUied to the parents' 
illness history: an average of 3.6% for 
mothen and 102% for fitherx. 

A sodocconomic sums scale (SE5) was 
derived from the paimis' occupation and 
education; Education was rink^ by num¬ 
ber of yean of school completed and occu¬ 
pation by Census Bureau allocation cate- 
I forks (10). The ranks were then convened 
to percesiiles* and a percentile based score 
1 was assigned for spedHc educational and 


FREVALEHCE (PER 100) Of RESPIRATORY fYMPTOMS AND ILLNESSES BY CHIUITS 
AGE AHO sex GROUR _ 
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TABL£ 3 


PREVALENCE (PER lOOt OF RESWRATORY SYMPTOMS AND ILLNESSES BY CMILETS 
SEX AND PHYSICIAN DIAGNOSIS OF CURRENT. OR PREVIOUS ASTHMA* 
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chSd's sex. Only the pirvaience of biy 
fever sod of severe chest Ulness before 
2 yr of age in chiidren without asthma 
was signiflcanily greamr in male chil¬ 
dren. 

Significant inverse trends with SES 
were present for chronic cough and se¬ 
vere ^cst illness before 2 yr of age (u- 
bJe 4). In contrast, physidan-diagnosed 
hay fever and bronchitis, not spedfied 
IS acuu or chronic in the question- 
CJiirt, showed significant tren^ of in¬ 
creased prevalence with higher SES No 
relationship was found be tw een the le- 
maining respiratory symptoms or 01- 
nesses and SE5. 

The muidple logistic analysis con¬ 
firmed the independent issodaiion of 
younger age, male sex, and tower S£S 
with an increased risk of chronic cough 
or phlegm and of persistent wheeze in 
the children (table 5). Male sex was also 
a risk factor for physidan-diagnosed 
current or previous asthma m the 1^ 
fistic analysis. 


J^f/ecu of iht Person Completini the 
Questionnaire 

Questionnaires were completed by the 
child’s mother for 3,653 children 
(90by the child’s ^iber for 325 
children (8.0^«), and by an “other’’ per¬ 
son for 57 children Because 

patterns of responses from faiben and 
“other“ persons were similafy the ques¬ 
tionnaire data from these 2 sources 
were grouped in the following analyses 
of respondent bias. For simplidty wt 
have rtfened to this rtspondcni cate¬ 
gory as faiher-compieted question¬ 
naires. The sex and age distributions of 
children whose questionnaires were 
completed by motben or fathers were 
compaiabie. Household chaiaaeristics 
of the 2 respondent categories, in¬ 
cluding parents’ age, education, and 
smoking habits, were not significantly 
different. The prevalence rates for all 
sespiratory illnrtifs and tymptomSi, ex¬ 
cept hay fever in the children, were 
higher when the questionnaire was 
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PREVALENCE (PER 100) OF RESPIRATORY SYMPTOMS AND lUNESSES BY 
SOOOECONOMIC status (SESl 
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completed by the mother than when 
completed by the father (table 6). 

We also found that the responding 
parent’s illness history was assodaied' 
with the reported symptoms and iU- 
oesses for the child only in the mother- 
completed questionnaires (table 7). 
Bronchitis and emphysema were tested 
as a single variable for each parent be* 
cause of their high correiacioD in the 
data. Mothers who gave i positive his¬ 
tory of bronchitis or emphysema for 
themselves reported all tympiozns and 
illnesso. at higher rates for their chil¬ 
dren (p < OiOOI) than did mothers who 
did not have a history of bronchius or 
emphysema. In contrast, on father- 
completed questionnaires only bronchi¬ 
tis and chest illness in the past year in 
the child were associated with respira¬ 
tory disease in the fathers. The remain¬ 
ing variables were not correlated with 
the father's history of respiratory dis¬ 
ease. This association of respiratory 
illness in the parent completing the 
questionnaire and in the child may be 
confounded by parental smol^g 
However, the multiple logistic analysis 
confirmed the independent effea of re¬ 
spiratory disease in a parent on the 
variables studied (uble 5). Similarly, 
the association of father-compleiec* 
questionnaires with fewer symptoms it- 
ported for the child also persisted in ihe 
logistic analysis. 

A reported history of allergy (asthma 
or hay fever) in the mother was similar¬ 
ly a signiHcaot (p < 0.001) independent 
risk factor for all respiratory symptoms 
and illnesses in the ^dien, and a his¬ 
tory of allergy in the father was a sig¬ 
nificant (p < 0.001) predictor for all 
outcomes tested except chest illness be¬ 
fore 2 yr of age 


Eireironmentai Exposures 


lb assess the effect of parental dgareete 
smoking, the children were grouped by 
the number of current parent smokers 
(table S). Only households with dg- 
arette smoking informanon for both 


parents were used. Sijaificanf linear a»- 

bt 
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TABLE S 

variables associated WTTH increased RW Of RES^FUTORY, SYMPTOMS 
DR DISEASE IN multiple LOGlSmC REGRESSION ANALYSIS 
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tyt of Bge but Dot for physioBD- 
ditpioscd current or previous tsthniB 
(tabic 5); 

Saokiag questionnaires were com* 
pleted by 1,906 children in Grades 4 
ttirough 6. Four hundred mnety^ghu 
Children (26.1^0 admitted to trying at 
a few puffs, but only 53 (Z77i, 39 
boys and 14 girb) said they had ever 
smoked 5 or more cigarettes, and cur¬ 
rently smoked Parents reponed chron¬ 
ic cough in 2 of 52 **cur7ent children 
smokers’* and persistent whetsx in 4 of 
3J “smokers." The number of sympto¬ 
matic current smoking childr^ was 
small, and the rates were not signifl- 
cantiy different from the age- and sex- 
adjusted rates for the entire sample. 

Gas cooking stove use wais signifi¬ 
cantly associated (inversely) with S£S 
Ca^ was used as fuel for cookinf in the 


TABLE • 

PREVALENCE (PER 100) OP REPORTED 
RESPIRATORY SYMPTOMS AND ILLNESSES 
BY PERSON completing QUESTIONNAIRE 
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homes of 62.1^ of the low SES, 53*8^ 
of middle S£S^ and 452V$ of the high 
SES children. When gas cooking stove 
use was tested in the multiple logistic 
modek a sirniricant associaHmi^ was 
Dot present between gas stove use and 
any oi the rspimtory or illn ess varu- 
hies aftia' adjusiihg lorJSES^ 

Dlaetiaalon 

We have evaluated rtspiraiory illness 
and symptom prevalences m 4,071 chil¬ 
dren 5 to 14 yr of age using a new par¬ 
ent-completed standardized question¬ 
naire (ATS-DLD-78-C). The Kudy 
population was scleaed from i repre- 
sentadve sample of area schools, and a 
very high response rate was achieved. 
The quesuonnairt performed satiSfac- 
^torily and most items were appropriately 
conq>leied. The missing response rate 
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was highest for questions concerning 
parental history, which art located at 
the end of the questionnaire Personal 
cigarme smoking histories were ob¬ 
tained directly from children in the 
fourth through sixth grades, but the re¬ 
sponses were not vahdated, 

The prevalence rates of respiratory 
symptoms in this population were low 
•nrf timiUr to the Tatts in nonsmolong 
adults in the same area (12). The preva¬ 
lences of most symptoms and illnesses 
are also siinilar to oihei large studies of 
children, but stria comparisons art dif¬ 
ficult because of differences in ques¬ 
tionnaire wording and populauon ^ar- 
acteristics (1, 2, 13*16). 

Several risk factors were demon¬ 
strated to be independently associated 
with the respiratory outcomes. In 
a g reement with findinp from cross- 
lecdonal surveys in the United States 
(1, 2), England (4, 13^ 14); and Aus- 
traLlia (6, 15); most of the symptoms 
.and were significantly more 

prevalent in male childim Prospective 
^surveillance studies of lower respiratory 
traa mfecdons have al^ demonstraied 
a greater mddence rate in male children 
07-19). 

Ail symptoms and chest illnessfs 
were more prevaiem id the younger 
chDdren (uble 2). The finding of lower 
prevalence with increased age confirms 
the findings from other cross-sectional 
(2,3,6) and prospective studies (1?^ 19). 
T^ pattern of symptom variation with 
age and sex is panlleied by mortality 
rates for respiratory disease in chiidien 
(14. 20, 21). 
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In Thtt study, chronic cough ind 
chest illness before 2 yr of age were in* 
vtndy associated with SES, but a post* 
dve assodaiion was found between SES 
and pbysidan-diagnosed bronchitii. 
British studies have shown an inverse 
gradient of respiratory illness rates with 
soda! class (3, 5, 14). A significant in* 
verse assodaiion of sodai dass and re* 
spiratory m the last year and be¬ 
fore 2 yr of age has also bttsi found in 
a large prevalence survey in the United 
States C22% 

It b not dear bow SES modifies re* 
gpiratory symptoms or illnesses. Several 
factora, such as family size or crowding, 
not considered ipcdfi c al l y in this 
study, have been shown to correlate 
with childhood illness rates and may 
partially explain the effect of SES (17). 
The tmaii positive association of SES 
and pbysidan-diagnosed bronchitis 
may be due to better access to medical' 
care and not to differences in disease 
rates. This trend b opposite to the in* 
verse association of SES and chronic 
phlegm production in our population 
and suggests that pbyndan*<liagno$ed 
bronehitb may not be an appropriate 
measure of actual rates of bronchitis. 

Other studies have noted a positive 
association of atopy and social dass 
gimflar to OUT assodation of hay fever 
and SES. However, a consistent assod* 
adon has not been noted between astb* 
ma and sodai class (13, 23, 24). 

Jtapondtnt Bias 

The validity of resuhs ftom question¬ 
naire studies may be altered by biases 
introduced by the observer or by the re¬ 
spondents (2, 4,23,26). The recent use 
of standardized quesdonnaiics has 
largdy eliminated significant observer 
bias (27), but bias introduced by re- 


spendenu remains a potential source of 
systcmaiic error. We found most respi¬ 
ratory illnesses and symptoms to be re¬ 
ported significantly less frequently by 
the fathers by the mothers (table 
4). No consistent differences that might 
explain this observation were present in 
the reporting parentis age, educadon, 
smoking status, or household SES The 
difference in itrpordng illness rates per¬ 
sisted in the logistic analysis. While we 
do not have valldadon of the reported 
by other criteria, the idling 
appears to result from underreporting 
by the fathers. The prevalence rates of 
illnesses in children whose mothers 
completed the quesdonnaires were 
closer to rates in other studies (1, 2). 

This bias in reporting may be due to 
less observadon of the child by the 
working father, less treatment by the 
father of children's bealtb-rtlated com¬ 
plaints, or a different pereeption by 
fathers of respiratory symptoms in 
their children. Parent^ reporting dif¬ 
ferences were greatest for symptoms 
but were not present for some illnesses 
(uble 6). This discrepancy suggests that 
fathers may have knowledge of their 
children's more severe illnesses but not 
of less disabling symptoms. In two- 
parent families, questionnaires should 
be completed by the mother, and the 
presence of bias should be evaluated in 
quesdonnaires completed by the father 
or other persons. 

Higher symptom prevalences in chQ- 
ilfen were sigxiificantly associated with 
a reported history of respiratory disra.se 
In either patent (tables 3 and 7). The as- 
sodadon, which was independent of 
maternal smoking status in the logisdc 
analysis, was consistently found with 
mother-completed quesdonnaires but 
not with symptoms and most ninfs.ses 
in faxher-completed quesdonnaires. Tht 
correladon of report^ respiratory dis¬ 
ease status in parents and children, not 
explained by passive smoking and other 
known risk hicson, may be due to 
gesrdc factors, a common ocposuie to 
air poDudon or other environmental 
agents, or to ov cir eporting (bias) by 
lymptcmadc parents for their children. 
By reporting bias, we mean that parents 
who repon respiratory symptoms in 
themselves art more HkeJy to report 
them in their childrexL 

Respiratory symptoms in the parents 
partially explained in apparent assod* 
adon of passive smoking and child¬ 
hood symptoms in a study by Lebowitz 
and Burrows (28). Other studies have 
Idled to consider this possible source 


of bias (29, 30). Reporting bias is an 
important considexadon in parent- 
completed quesdonnaires and should 
be equated, if pouible, when ques- 
donniim are used for data coUecdoxL 
A history of severe chest ilbess be¬ 
fore 2 yr of age was reported signifi¬ 
cantly more often for younger chDdien. 
This assodadon probably irprcsents a 
itcall bias by the repordog parents, Le., 
parents with younger children art 
doser in dme to the early flln esses of 
their children and recall them at a 
greater rate than parenu of older chO- 
drem Recall biases are also a problem 
in cross-sectional studies because par¬ 
ents of symptomatic children may ptef- 
crentially recall childhood ULnesses 
( 20 ). 


£>rvi>DiiNicRia/ Bisk Faaon 
Environmental variables were tested for 
significant cootribudons to the logistic 
model that controlled for other known 
risk facton (age, sex, SES, reporting 
partai, parent history of respiraicry 
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CBothera (32-: . 
dates (32) found an increased risk of 
lower respiratory Dlness and maternal 
smokiDg declined over the first 2 yr 
of life and had disappeared by the third 

spimbfy lymptoma or illn&ses in ex¬ 
posed i^oo!-age children, but these 
studies have often failed to adjust for 
sodai respondent bias, or fqgi 

smoking by the childreB themselves (299 
36, 37), faaon which may alter the ob¬ 
served assodadons. 

Weiss and coworken (2) found that 
wheeze in children 3 to 9 yr of age was 
correlated with mitemai smoking and 
was independent of parental respira- 
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